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Abstract

Background—Differences in the breast cancer burden of African American compared with
White American women are well-documented. Recent controversies have emerged regarding age-
appropriate mammographic screening guidelines, and these surveillance recommendations may
influence future breast cancer disparities. Our goal was to evaluate age-specific breast cancer stage
distributions and incidence rates of triple-negative breast cancer (TNBC) in a population-based
tumor registry.

Study Desigh—We analyzed California Cancer Registry (CCR) breast cancers diagnosed 1988
— 2006. Results were stratified by age and race/ethnicity, with White Americans identified as Non-
Hispanic Whites (NHW) and African Americans as Non-Hispanic Blacks (NHB). Breast cancer
stage distributions and TNBC incidence rates were also analyzed.

Results—A total of 375,761 invasive breast cancers were evaluated (including 276,938 in NHW
and 21,681 in NHB) NHB and Hispanics tended to be younger than NHW (median ages 57; 54;
and 64 years, respectively). Lifetime incidence rates were higher for NHW compared to NHB and
Hispanics, but for women younger than 44 years incidence was highest among NHB. NHB also
had higher incidence rates of Stage 11l and IV disease, and higher incidence of TNBC in all age
categories.

Conclusions—Population-based data demonstrate that African American women have a more
advanced stage distribution for breast cancer compared to White Americans, and higher incidence
rates for TNBC. These patterns are observed for women age 40-49 years as well as older women,
and suggest that mammographic screening for early detection of breast cancer will be particularly
relevant for younger African American women.
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Introduction

Methods

More than 200,000 women are diagnosed with breast cancer each year in the United States
and approximately 40,000 are projected to die with this disease annually(1). Breast cancer
mortality rates have declined over the past twenty years in the United States, and this
improvement in outcome is largely explained by the combination of earlier detection with
screening mammography coupled with utilization of more effective systemic therapy(2).
Systemic therapy options for breast cancer are determined by the molecular marker
expression of individual tumors. The best outcomes are therefore observed for cancers that
are either detected early (i.e. when the distant organ micrometastatic risk is low) or that have
a marker pattern indicating high likelihood of controlling micrometastases with targeted
treatment such as endocrine therapy for hormone receptor-positivity and/or trastuzamab for
HER2/neu overexpression. Conversely, tumors that are detected at advanced stages or that
are negative for these markers are more likely to be associated with breast cancer mortality.

Population-based data regarding the breast cancer burden of different subsets of the
American female population have revealed several interesting albeit incompletely-
understood patterns. Most notably, African American women have a lower lifetime risk of
breast cancer, but mortality rates are paradoxically higher when compared to White
American women(3). The age-incidence curves also differ; among women younger than age
45 years the incidence rates are higher for African Americans compared to White
Americans. Furthermore, frequency of breast tumors that are negative for the estrogen
receptor (ER); the progesterone receptor (PR); and/or the HER2/neu marker is also
increased among African American women(4).

Breast cancer screening with annual mammography beginning at age 40 years has been
advocated since the mid-1990’s by organizations such as the American Cancer Society; the
American College of Surgeons; and the National Comprehensive Cancer Network. This
recommendation was challenged recently by the U.S. Preventive Services Task Force
(USPSTF) which issued a published statement in November 2009 in support of deferring
initiation of mammography screening until age 50 years(5). Presumably, this screening
strategy could have a disproportionately adverse effect on women facing an increased risk of
being diagnosed with early-onset breast cancer, advanced-stage disease, and/or biologically-
more aggressive tumors. The goal of this project was to assess the potential implications of
the USPSTF recommendation relative to African American women, by computing age-
specific, population-based stage distributions for breast cancer as well as age-specific
incidence rates of TNBC. For these analyses we relied upon data from the population-based
California Cancer Registry (CCR). The CCR has provided valuable information regarding
disparities in breast cancer related to racial/ethnic identity since 1988 (6-9).

An analysis of the California Cancer Registry (CCR) data from 1988 to 2006 was
performed. Age-adjusted and age-specific invasive breast cancer incidence rates for the
three major race/ethnic groups (Non-Hispanic White [NHW]; Non-Hispanic Black [NHB];
and Hispanic) were computed using data from the CCR. The CCR is a population-based
cancer registry which has monitored cancer incidence and mortality in California since
1988. SEER*Stat 6.5.2 program was used to analyze the CCR database, including 95%
confidence intervals(10). Statistical significance testing was based upon chi-squared
comparisons for categorical variables and based upon student’s t-test to compare the mean
values of continuous variables. P-values of less than 0.05 were considered statistically
significant.
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The CCR database for breast cancer was analyzed by American Joint Committee on Cancer
(AJCC) seventh edition stage at diagnosis, stratified by age (categorized as <40 years, 40 to
49 years, 50 to 59 years, 60 to 74 years, and >=75 years) and then comparisons were
evaluated with respect to the racial/ethnic subsets of the California population. Racial/ethnic
identity was assigned by self-report as documented by the tumor registries contributing to
the CCR program.

Staging information and positive versus negative hormone receptor status (estrogen receptor,
progesterone receptor) was also assigned according to the information contributed by the
CCR registrars. For HER2/neu expression, positive or negative status was based upon
documented immunohistochemistry and/or FISH staining. Statistics for TNBC incidence
rates were limited to cases diagnosed beginning 2004. Documentation of HER2/neu status
was felt to be more uniform and complete during this latter interval, when clinical trial
results regarding effectiveness of adjuvant trastuzamab for HER2/neu-overexpressing breast
cancer were more widely-available and this component of molecular marker information
therefore became more relevant on a routine basis for all women diagnosed with invasive
breast cancer (11, 12).

A total of 375,761 women were newly-diagnosed with invasive breast cancer as reported in
the California Cancer Registry from 1988 — 2006. Of these, NHW accounted for 278,241
(74%); NHB accounted for 21,716 (5.8%); and Hispanics 45,523 (12.1%).

The median age at diagnosis was 64, 57, and 54 years for the NHW, NHB, and Hispanic
patients, respectively. The median age at diagnosis for patients with unknown racial/ethnic
background was 61.5 years. As demonstrated by the age-incidence rates shown in Table 1
and the age-incidence curves depicted in Figure 1, the risk of breast cancer rises with
increasing age for all of the racial/ethnic subsets evaluated. Figure 1 also shows that among
women younger than age 44 years, population-based incidence rates of breast cancer are
highest for NHB; for women older than 44 years, incidence rates are highest for NHW.
Incidence rates are lowest for Hispanic women in all age categories. Incidence rates of
Stages 1 and 2 breast cancer were lower for NHB compared with NHW in all age categories,
but incidence rates for Stages 3 and 4 disease were higher for NHB. Breast cancer incidence
rates by any stage were generally lower for Hispanics compared with NHW in all age
categories.

Figure 2 shows the incidence rates by stage for the study population subsets, and
demonstrates the shift toward more frequent detection of advanced-stage disease (stages I11
and V) for NHB compared to NHW and Hispanics.

As shown in Figure 3, most of the rising breast cancer incidence rates associated with
increasing age is a consequence of increasing risk for non-triple negative breast cancer
(TNBC). Incidence rates for TNBC are less than 50 cases per 100,000 population (all race-
ethnic groups combined) in all age categories, but these rates slowly rise with age and
plateau beyond the fifth decade of life.

Table 2 and Figure 4 demonstrate the increased risk of TNBC for NHB women in all age
categories. Incidence of TNBC rise more steeply with increasing age for NHB compared to
NHW and Hispanics, with these incidence rates approximately twofold higher for NHB
compared to either of the other subsets in the 40-49 and 50-59 year-old age categories. The
TNBC incidence rates peak at 64.4 per 100,000 NHB in the 60—74 year-old age category.
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Discussion

Recent challenges to the traditional recommendations that American women initiate annual
screening mammography at age 40 years have the potential for exerting a disproportionately
adverse effect on African American women because of the well-documented younger age
distribution for breast cancer in this population subset. Early detection of breast cancer is the
most powerful determinant of outcome, and this will be particularly relevant for tumors
expressing phenotypes that cannot be controlled with targeted agents such as endocrine
therapy and/or trastuzamab. African American women have higher mortality rates from
breast cancer, and this is at least partially explained by the fact that they tend to present with
more advanced stages compared to White American women. They therefore represent a
community that has been the focus of many breast cancer awareness and screening/early
detection programs. Our study provides further evidence of the need to continue intensive
breast cancer surveillance among African American women age 40-49 years. By studying
data from the California Cancer Registry, we found higher population-based incidence rates
of locally-advanced breast cancer and triple-negative breast cancer among African American
women.

Although the lifetime incidence rates of breast cancer are higher for White American
compared to African American women, the Surveillance, Epidemiology and End Results
(SEER) Program documents that for women younger than age 45 years, population-based
incidence rates are higher for African Americans(13). Several investigators have
demonstrated that the frequency of TNBC is higher for African American compared to
White American breast cancer patients (14-17). Carey et al (18) furthermore demonstrated
that the risk of triple-negative breast cancer is particularly high among premenopausal
African American women, based upon analysis of the Carolina Breast Cancer Study. By
reporting on age- and race/ethnicity- specific patterns of disease in the California Cancer
Registry, our study provides powerful population-based evidence regarding the importance
of aggressive screening for early detection of breast cancer in young African American
women.

As background for the updated screening guidelines presented by the U.S. Preventive
Services Task Force (USPSTF) in November 2009(5) reviews of the data from the historic
mammaography screening trials were prepared by Nelson et al(19) and Mandelblatt et al on
behalf of the Cancer Intervention and Surveillance Modeling Network (CISNET)(20). In
summary, they found that for women age 40-49 years, approximately 1900 must be invited
to mammaographic screening in order to save one life; for women age 50-59 years,
approximately 1300 must be invited; and for women age 60-69 years, approximately 400
must be invited. They also found that initiation of mammography screening at age 40 rather
than age 50 years results in an average gain of 33 life years per 1000 women screened.
CISNET therefore stated: “If the goal of a national screening program is to reduce mortality
in the most efficient manner, then programs that screen biennially from age 50 years...are
among the most efficient on the basis of the ratio of benefits to the number of screening
mammograms. If the goal of a screening program is to efficiently maximize the number of
life-years gained, then the preferred strategy would be to screen biennially starting at age 40
years.”(20) The USPSTF opted to advocate in favor of supporting an efficiency-based
screening model rather than a longevity-based program, and they therefore issued the
statement that “The USPSTF recommends against routine screening mammography in
women aged 4049 years... The USPSTF recommends biennial screening mammography
for women between the ages of 50 and 74 years.”(5) CISNET furthermore commented that
none of the mammography screening models were likely to capture differences in outcome
among specific population subsets such as “black women who seem to have more disease at
younger ages than white women”(20). The USPSTF recommendation statement did not
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comment on the potential impact of their screening recommendations on race-ethnicity-
associated breast cancer disparities.

Our study serves to inform the discussion regarding relevance of mammography screening
for African American women age 40-49 years. We found more advanced stage of disease at
diagnosis in these younger African American women, and we also found higher incidence
rates of TNBC for this population subset. Since mammography screening programs should
improve early detection rates for breast cancer, and since early detection of TNBC is critical
for improving its successful treatment, we believe that our study findings provide
compelling evidence that screening mammaography should be particularly important for
young African American women. The USPSTF recommendation that routine screening
mammography should not be initiated until age 50 years has the potential for widening the
magnitude of breast cancer outcome disparities between African American and White
American women.

The CCR data on race/ethnicity-associated frequency of TNBC is consistent with other
studies, as shown in Table 3. The population-based incidence rates featured in our study
serve to strengthen the validity of these observations. These rates indicate an inherently
higher risk of TNBC for NHB/African American women, refuting the argument that the
larger proportion of TNBC in African American women is an artifact of the “denominator”
phenomenon (i.e. African American women appear to have more TNBC simply because
they have fewer total breast cancers compared to White American women). Our data on
women from California demonstrate increased population-based risk of TNBC for NHB
women.

Our study is limited by our unfortunate inability to correlate mammography screening
information with the age- and race/ethnicity-specific breast cancer incidence rates. However
data from the California Health Interview Survey (CHIS) indicate similar mammography
utilization rates for African American and White American women, but somewhat lower
rates for Hispanic/Latina women (unpublished data) and this finding mirrors national data
on mammography utilization reported by the American Cancer Society(1). Although the
data regarding effectiveness of mammography in detecting TNBC (compared to detection
rates for non-TNBC) are limited, the available published studies indicate that frequency of
mammographically-occult breast tumors is similar for TNBC and non-TNBC. TNBC does
however, appear to be less-frequently associated with microcalcifications and is more likely
to be identified as a mass or asymmetric density(21-24). Furthermore, Ma et al
demonstrated that mammographic density (a common imaging finding among
premenopausal women) is a risk factor for TNBC as well as for non-TNBC(25).

Another notable limitation of our study is the fact that the CCR (similar to the SEER
Program) lacks detailed information on menstrual history and reproductive factors. Millikan
et al(26) and other investigators(27) have suggested that childbearing patterns and lactation
history may account for race/ethnicity-associated variation in breast cancer burden. Others
have been unable to confirm these hypotheses (28). Yet other investigators have reported
elevated risk of TNBC among contemporary female populations of continental Africa(29-
31), suggesting that African ancestry may be associated with some heritable risk factor for
TNBC(32). Our population-based California dataset is unable to address any of these issues.

In summary, our data from California (which appears to be representative of national data)
demonstrates increased risk of advanced-stage breast cancer and triple-negative breast
cancer in African American women compared to White American and Hispanic American
women. These patterns are notably prominent for women younger than age fifty, suggesting
that mammography screening to improve early detection of biologically-aggressive patterns
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of breast cancer will be particularly relevant for younger African American women,
especially since overall breast cancer incidence rates are higher for African American
women in the premenopausal age range.
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Figure 1.

Age-specific breast cancer incidence rates in women under 50 years at age of diagnosis by
Race/Ethnicity for California Cancer Registry. Note: Crossover in age-incidence curves
between NH Whites and NH Blacks occurs in 40-44 year interval (arrow), with higher
incidence rates among younger NH Blacks. NH = Non-Hispanic
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Figure 2.
Age adjusted incidence rates of female breast cancer by race/ethnicity and stage at diagnosis
from the California Cancer Registry. NH = Non-Hispanic
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Figure 3.
Triple Negative Breast cancer (TNBC) compared with all other breast cancers (BC);
Incidence rates per 100,000 by age from the California Cancer Registry.
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California Cancer Registry, Triple Negative Breast Cancer incidence rates by age and race
[rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups -
Census P25-1130) standard; Confidence intervals (Tiwari mod) are 95% for rates]. NH =
Non-Hispanic

Cancer. Author manuscript; available in PMC 2012 September 30.

ONHWhite
B NHBlack

O Hispanic



Page 13

Amirikia et al.

6887 | sor |[ee | 6e gezT | 2L ev9 | 89 orevt | 6oL | 289 | 869 | vz-09 pabeIsuN/vN
€SS'T | 922 74 €9z | v98 ey 7oy eer | 1969 | 62€ AL L€ 6505
659'T | ¢'iT 9T v'oT | 908 6'82 zse 1z 99z's | 22 802 v'1z | ev-0r
€L6 8T 971 LT 90y ) L2 € 18T | T2 67 4 o>
6vZ e zTT 82T | sz z62 v'ze 96z | s69C | 26T €81 6T G/
509 GeT STT gzt | e 6'GC v'1e gez | sv9'e | 64T 891 €LT | ¥2-09
oLy L8 €L 8 Gve z6T g'aT eLT | evTe | 61T 60T v'IT | 6505 Al
ory 8y 4 a4 €92 01 8L 88 0se'T | 89 A GG 6v—0F
Slz 50 7’0 S0 el TT 80 60 gey S0 0 g0 ov>
96€ v'ee €81 €0z | Log 6¢ TTE eve | ari'e | T2 VAT 79z | sl=
806 86T VLT 98T | 96¥ 7’62 91T 69z | 995 | vzz 712 L7z | v1-09
180'T | g'6T €LT '8l | 2€s 162 S Loz | avi'e | 90z €67 0z 6505 1
862'T | S€T 12T 8zT | 28 102 1T G8T | etg'e | g€t 9T TET | 6v-0F
6L ST €T T 174 12 LT 67 TETT | €1 2 A o>
869'T | 806 5Z8 G98 | 9.6 v'8TT | €v0T | ZTTT | 988'8T | T9eT | z2zeT | Tverl | 6=
ety | €8 128 L'v8 | ego'c | 91T Z90T | 11T | 0162 | TOVT | LeT 98T | ¥2-09
eeo'y | oL 799 789 | L68T | 566 8'06 766 | 229'6T | 90T T€0T | S¥0T | 6505 I
68’y | 6 SOy 6Ly | 968'T | ¥'99 909 7'€9 | 8ee'9T | L9 679 659 | 670
205z | 9v ey 34 098 89 6'S €9 99T's | 2§ 'S 95 ov>
26'T | 9vor | Ls6 00T | €T0'T | 6'22T | 980T | 9'STT | €o€'6e | €12 80z | 90tz | =
vIT's | €601 | v'e0T | €901 | svz'z | 9221 | v217 | geer | 9os'or | 6'€2z | 66T | 67T2z | v1-09
sve'e | 29 1785 09 80S'T | v6L LTL 66 | 98ve | zeer | 6821 | S0€T | 6505
evo'e | ¥1E 762 €0e | v6T'T | vav 8¢ TOr | 696%T | 2T9 165 109 | 6v-0r
196 67 971 8T €6¢€ ze 92 6C e62'c | L€ g€ 9¢ o> I
wnod | 10 10 ey | wnod | 1D 12 ey | wnod | 1D fo) ary | (sseak)aby abeis
lddn | Jemo soddn | JlmoT ddn | emoq
olUedsIH oe|g oluedsiH UON 9HYM dlUedsIH UON

‘[eAJ81UI 82UBPILIUOD = | ‘SB1eWINSS SHON ‘Blep 8ouspIdul YOO 8yl Jo asea|al 0T0Z Atenuer syl uo paseq “(selel 10J 0456 ale (POW LIeAI ) S[eAIR1Uul
aouapipuo) {(0STT-Szd snsua)d — sdnoub abe gT) uone|ndod p1S 000Z SN Y1 01 paisnipe-abe pue 0O‘00T Jod aJe sa1ey '900Z—886T pasoubelp uswom
J1URdSIH pue ‘syae|g d1uedsiH-UoN ‘sallyAn dluedsiH-uoN Buouwre Alobares abe pue abeis Ag sajes aouspIoul J19ourd 1sealq ANsIBay Jsour) vIuIojIR)

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2012 September 30.




Page 14

Amirikia et al.

680'T | L'6S 6'2S 295 | ss8 0T 6'06 16 8..'vT | ZvoT | 6001 | §20T | GL=

wnod | 10 10 arey | wnod | 1D fo} arey | wnod | 10 o} ary | (s1eeh)sby abeis
Rddn | emoT Rddn | lemoT Rddn | emoT
oJuedsiH >oe|g dluedsiH UON SHYM dluedsIH UON

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2012 September 30.



Page 15

Amirikia et al.

"[eAIS1UI 3OUBPIJUOD = |D "SUYAA d1URdSIH-UON = MHN oe|g d1uedsiH-UON = gHN "(Se1el 10J 9456 aJe [pow Liemi] ] sjeAlsjul aduapijuo) ‘uonejndod
PIS 0002 SN 000‘00T Jad ale sajes) ‘Ansibay Jsoue) eIUIO)IRD Yl WOy 8del pue abe Aq 000‘00T 42d Sa1ed a3uspIdul Jadue) 1sealg aAnebap ajduL

NIH-PA Author Manuscript

0€2-T9T | LT-/+€6T | €2e-€82 | O0T-/+€0¢ | v'09-60r | 8v-/+6%6Y G2
€62-8€C | ¥I-/+v9z | zee-9ve | 60-/+€9¢ | vaLTLS | 8e-+ 119 ,-09
zlelee | TT-+6ve | zezzoz | 80-/+LLz | 919687 | TE-+61S 65-0S
GOT-L€T | L0-+TST | 62T-LGT | 90-/+89T 9'6€-T€ -1+ T'SE 67-0
€761 T0-/+12 §2-0C T0-/+22 061 vo-/+ TV 650
1D %G6 | reysouepbul | 10 %66 | aredsdUepuUl | 1D %66 | 81ey souepbu|
JIURdSIH MHN gHN (s reafk) oby

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2012 September 30.



Page 16

Amirikia et al.

A136ns uolreAIasuU0-1Sealq =SOg
‘weiboid synsay pu3 pue ‘ABojolwapidl ‘9oue||IBAINS =4TTS ‘ULILIBWY SHYM=Y/M ‘UBILIBWY URILY =V 18dued isealq aAnebau-ajdiy =DgN L ‘101dadas auoisisabold=yd ‘101daoal uabonss=43

VvV 185

100> | %92 | %9T VM 800'T ueBIyolA ‘Honaq ‘rendsoH piod AiusH 0702 (TE)IB 18 YIeIS
VM £98'8Y

N %eT | %8sz VvV EVL'E Ansifay Jsoued eluioyed | 6002 ‘(9) e 10 astied
VM 896

1000> | %8 | %iz VvV 66 3UIDIP3IN 4O [00UdS ANsIaniun BleA wouy sid SO8 | 8002 ‘(LT)Ie 18 UeloN
VM €2

S0°0 %ET | %62 VvV /9T e161099 ‘elueny ‘[endsoH Apeio 8002 ‘(ST)[e 18 pun
s1d WM 09€

1000> | wez | %Ly vV 91T 1oyoa eibios9 ‘eueny paseq-uoneindod | 6002 ‘(9T)[e 38 pun-
s1d ¥33S ¥/2'16T

17000> | %0T | %1z | s1d dsoH Ausianiun uosiayar sewoyl 0gzz | wesbold Y33S sid dsoH Ausianlun uosiayar sewoyl | 2002 ‘(FT)Ie 18 SLION
uawom A |esnedouswaid 9T

T000> | %9T | %6€ VYV lesnedouswaid /6 Apms Jsoue) Jseaig eutjoed | 900z ‘(8T)Ie 10 AsseD

d vMm | vV
wpseleq
29N o Jo uoiriodoid azis a|dwes Bserq

*Ainuapi a1uyls/adel Ag Asuanbai (DgGNL) annebau-nau/zy3H/eAIRbaU-Hd/aA1eBau-H3 Jo saipnis payslignd
€9|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Cancer. Author manuscript; available in PMC 2012 September 30.




